Objective To examine utilization patterns of diabetes self-management training (DSME) and identify patient factors associated with attrition from these services at an ambulatory diabetes education centre (DEC). Methods A retrospective medical chart review of first time visits (536) to the centre between I August 2000 and 31 July 2001 was conducted for patients with type 2 diabetes. Descriptive analyses were conducted to examine utilization patterns over a I-year period. Multivariable logistic regression was used to identify patient factors associated with attrition from DSME and non-use of group education among new patients. Results Almost 50% of new patients withdrew prematurely from recommended DSME services over the I-year period, and only 24.8% attended group education. Patient variables such as being older than 65 years of age, primarily speaking English, or working full or part-time were associated with attrition from DSME and non-use of group education when compared with middle aged, non-English-speaking, and non-working patients. Conclusions High DSME attrition rates indicate that retention needs to become a focus of programme policy, planning and evaluation to improve programme effectiveness. DSME tailored to the cultural and linguistic characteristics of the community, and convenient and accessible to working and older patients will potentially increase retention in and accessibility to these services.
Introduction
There is now unprecedented evidence regarding the benefits of aggressive glycemic control in reducing the risk for and delaying the progression of diabetes complications [1, 2] . However, aggressive glycemic control requires a lifelong adherence to complex lifestyle management involving routine blood glucose monitoring, self-adjustment of medications, nutrition management and a physically active lifestyle. To increase diabetes self-management motivation and skills, study findings advocate patient education and close ongoing support from a health care team [1, 2] . As a result, diabetes self-management training (DSME) has been recognized as a valuable resource that enables patients to actively participate in managing their own care. Clinical practice guidelines for diabetes management endorse ongoing DSME and continued support from an interdisciplinary diabetes health care team to successfully manage diabetes [3, 4] . Furthennore, they also recommend periodic re-evaluation of educational needs and barriers to ongoing DSME.
Despite the reported efficacy of DSME [5, 6] , translation of these interventions into clinical practice has been challenging. For instance, these interventions, particularly education classes, have low participation [7, 8] and high attrition rates [9] . In fact, attrition rates range from 4% to 57% [1Q-15] in existing programmes. Patients who drop out prematurely from self-management programmes adhere less conscientiously to self-management activities and have worse glycemic control than those who continue with the recommended services [11, 13, [15] [16] [17] . Therefore, high attrition rates raise concerns regarding a patient's ability to effectively manage their disease and to optimize their health. Furthermore, DSME programmes will have limited success with high attrition, irrespective of programme efficacy [18, 19] .
The association between attrition from DSME services and adverse clinical outcomes in persons with diabetes is consistent across the literature. What is less clear, however, is what influences a patient's decision to continue or discontinue the use of recommended services. Despite some efforts to identify attrition factors in education interventions [10] [11] [12] [13] [14] [15] [16] [20] [21] [22] [23] and missed diabetes care appointments [17, [24] [25] [26] [27] [28] , existing study results are conflicting. Contradictory findings can be attributed to variations in research populations, designs, attrition definitions, and study analyses across the studies. Given the limited number of studies and their conflicting results, the existing evidence regarding factors leading to attrition is inconclusive.
The following study examines DSME utilization patterns and attempts to identify patient factors associated with attrition from these services in new patients with type 2 diabetes attending an ambulatory diabetes education centre (DEC). Increasing the numbers of those who participate fully in organized DSME is best achieved by deeper insight into the reasons why so many people choose to abandon diabetes education initiatives.
Methods

Research setting
Diabetes education centres are outpatient centres designed to provide services that enable individuals to make lifestyle modifications aimed at maintaining health and preventing or delaying complications. The University Health Network Toronto Western Hospital DEC in Ontario serves one of the most urban and culturally diverse communities in Canada. The interdisciplinary DEC team consists of two endocrinologists, eight diabetes educators (four nurses and four dieticians) and a social worker. Professionals such as a physiotherapist, pharmacist and a psychologist are also available for patient consults. The DEC operates during the week from 8:30 AM to 4:00 PM. Upon their first visit to the DEC, each patient receives a nursing and dietary assessment where mutually agreed upon management goals are established. Counselling is individualized according to a patient's identified needs and priorities. All patients are instructed to attend self-management training services (one-on-one counselling or education classes) and to return for an individual or group follow-up visit to provide an opportunity to identify barriers, problem-solve and monitor the progress of previously established goals. If patients fail to return for individual or group follow-up appointments, efforts are made to contact them by telephone. Frequency of further follow-up visits is based on patient needs and their ability to self-manage.
All services, including group education, are provided in six different languages (English, Portuguese, Cantonese, Italian, Spanish and Vietnamese) by bilingual staff or professional interpreters and address the culture and values represented by these language groups. These services do not incur a direct cost to patients as they are funded within the publicly financed provincial health care system.
Research subjects and design
After obtaining ethics approval from the University Health Network Research Ethics Board, we reviewed all medical records of patients whose initial visit to the DEC occurred between I August 2000 and 31 July 2001. Sampling lists were created for each language group in which services were provided in at the centre. Due to the high proportion of English-speaking patients, we systematically included every second patient (50%) from an English-speaking alphabetical sampling list, which allowed for a more equitable distribution of language groups for the analyses. The sampling fraction for each of the non-English-speaking groups was a 100%. Study participants were all diagnosed with type 2 diabetes by their referring doctor. Study exclusion criteria included patients with a diagnosis of gestational diabetes, impaired glucose tolerance only, or an unstable psychiatric condition as documented in patient files.
Outcome variables
For the most part, DSME is individualized for each patient based on severity and perceived need. There are no DSME guidelines or recommended number of educator visits or contact hours necessary for optimal diabetes management. Therefore, a standard method for measuring attrition, or retention, in DSME is challenging to define. This may explain why a standard method does not already exist in the literature. In collaboration with a panel of educators and managers from several DECs, we defined programme retention based on patient participation in the fundamental principles (Le. initial assessment, education, and follow-up! evaluation) of DSME defined by the American Diabetes Clinical Practice Guidelines [3] : The goal is to ensure patients acquire sufficient knowledge and skills to adequately carry out diabetes self-management activities. The panel came to the consensus that four patient-provider contacts is the minimum number of contacts needed to cover the basics components DSME. It was argued that patients should have an initial health assessment with a nurse and dietitian educator, formal diabetes self-management education! training through counselling or education classes, and some form of follow-up. As a result, attrition was defined as not returning to the centre for at least four patient-provider contacts over the I-year period. More than one patient-provider contact can be achieved in one DEC visit (e.g. both a nurse and dietitian assessment). For our analyses, study participants were classified as users (~4 patient-provider contacts) or non-users ($;3 patient-provider contacts) of ongoing services since their first DEC visit. All patients were further classified as users or non-users of group education for our second outcome measure.
Our rationale for using a threshold of at least four patientprovider contacts (a dichotomous variable) rather than the frequency of contacts (a continuous variable) over a I-year period is that patients at higher risk or greater severity of the disease are likely to require more care to reduce the incidence of complications, and therefore, frequency may not necessarily be the best method to measure adequate use of recommended services.
Predictor variables
We selected predictor variables based on a review of the literature (E. Gucciardi, unpublished) , and what was available and complete in patients' medical charts prior to the analyses. Patient factors that were extracted from medical charts and examined as predictor variables in the analyses were sex, age, primary language spoken, employment status, travel distance to DEC (km), body mass index, type of medical management, and whether or not a patient selfmonitors their blood glucose, carries out any form of exercise and is a current smoker.
Analyses
Using descriptive analyses we examined DSME utilization patterns. To assess the association between predictor variables and attrition from DSME services and non-use of group education, we used bivariate and multivariable logistic regression. The main measure of association was the odds ratio with its 95% confidence interval (Cl). During multicollinearity testing, age, age of diagnosis and years living with diabetes were highly correlated. High correlation suggests that these variables are capturing similar information and to include them all in a regression model could make the prediction equation and regression estimates unstable and unreliable. Given that years living with diabetes appears to be unrelated to attrition in the literature review, age was selected for our analyses as a predictor.
Full multivariable logistic models were fitted for the two models, regardless of bivariate results [29] . Our study sample size of 536 was sufficient for both multivariate models based on a widely used rule of thumb that there should be 10 events per variable parameter in the model in order to obtain reliable estimates [30] . Because the second model was based on fewer events, not all of the predictor variables were entered into the model. Variable selection was based on the literature review prior to analyses. The amount of missing data were less than 5% for all variables; therefore, means were imputed for all missing continuous data and modes were imputed for all missing categorical data [31] . Data were analysed using SPSS software version 12 (Chicago, IL, USA).
Results
Characteristics of the study population are presented in Table 1 . Of the 536 medical records examined, 49.4% (265) of patients prematurely withdrew from recommended services and only 24.8% (134) attended education classes. Of those who participated in education classes, 88.5% attended all 3 days of classes and 64.1 % returned for at least one or more of the three group follow-ups.
The global test of all predictors in the multivariable regression model was statistically significant (X 2 =51.31, d.f. 18, P < 0.001).
The X statistic of 0.68 [Cl 0.63-0.72] indicated that the predictors showed an acceptable ability to distinguish between users and nonusers of ongoing services. The model appeared to fit the data well (Hosmer-Lerneshow goodness-of-fit chi-square of P = 0.928).
Patients who were 45 years of age or younger and 65 years of age or older had greater odds of being non-users of ongoing services than those who were middle-aged. Cantonese and Portuguesespeaking patients had lower odds of being non-users compared with English-speaking patients. Those who were unemployed also had lower odds of being non-users compared with those who worked full-or part-time. Only a trend was seen with those who were retired in the multivariate model (see Table 2 ). The global test of the full multivariable model for non-use of group education was statistically significant (X 2 =64.98, d.f. 13, P < 0.001). The X statistic of 0.72 [Cl 0.68-0.77] indicated that the predictors showed an acceptable ability to distinguish between users and non-users of group education. The model also appeared to fit the data well (Hosmer-Lemeshow goodness-of-fit chi-square of P =0.31). Patients who were 65 years of age or older had greater odds of being non-users of group education compared with their middle-aged counterparts. Those who primarily spoke Cantonese, Portuguese or one of the other non-English languages had lower odds of being non-users of group education compared with those who primarily spoke English. Also, patients who were unemployed or retired had lower odds of being non-users of group education compared with those who work full-or part-time (see Table 2 ).
Discussion
Although self-management programmes have been instituted to deliver DSME, our findings show that only half of new DEC patients continue to use these services as recommended. Despite these publicly funded services, a mere 25% of patients attended education classes; a slightly lower proportion than those reported in a population-based survey in the USA [7] . For usual diabetes care in the community, patients are often seen solely by their doctor and given a brief explanation about the disease. Many -, the predictor variable was not tested for this outcome (non-use of education classes); DSME, diabetes self-management training.
patients do not receive in-depth lifestyle education and training due to doctors' time constraints and heavy caseloads [32] . Thus, a high attrition rate from DSME raises concerns about a patient's source of information, support and skills to manage their diabetes and maintain optimal health. For many years, the burden of diabetes has tended to be highest among minority groups [33] . These groups are reported to have poorer glycemic control, as well as limited access to diabetes selfmanagement resources and support [8, [33] [34] [35] . Studies have shown that non-English-speaking patients are less likely to participate in DSME programmes [35] and less likely to adopt self-management behaviours if the delivery of information is not culturally relevant and language specific [36] . To address these issues, the participating DEC has developed a series of six culturally competent DSME programmes, which provided the opportunity to analyse the use of these culturally competent services across language groups. In our study, those who primarily spoke a non-English language were more likely to use services as recommended, including education classes, than English-speaking patients. In addition to other studies, our findings demonstrate that culturally relevant and language specific education services are effective in retaining non-English-speaking patients [22, 37] . The only other study assessing the impact of primary language on DSME attrition found no link between primary language and use of DSME services [12] . However, education services culturally tailored to non-English speakers were not available within this health management organization.
Services that address cultural attitudes, values, practices, and language barriers are also known to increase a patient's communication, trust and satisfaction with care providers [38, 39] , which in turn may increase patient adherence to recommended educational interventions and treatments. Although English-speaking patients were less likely to return for follow-up services, it is possible that they are using other informal or self-directed learning resources such as books or the Internet, which may not be available or accessible to non-English-speaking patients. Nonetheless, further research needs to confirm this speculation.
Our results also suggest that those who were unemployed were more likely to use follow-up services and group education. It is likely that DSME services offered during standard work hours are less accessible to individuals who work during the day. For instance, people may not receive financial compensation for time taken from work or they may hesitate to request time off from employers. Therefore, improvement in accessibility and uptake of services requires change to how DSME services are delivered. Some suggestions include offering educational services during alternative hours, or as a component of health care in the workplace and at common meeting places, such as community centres or places of worship. Moreover, DSME programmes should offer choice through a range of convenient education options via Internet [40] , mail [41] or telephone [42] [43] [44] , which may also attract and retain more patients [45] . Further research is needed to evaluate a combination of alternative methods of delivering DSME and its affect on retention.
Evidence of age as a predictor of programme attrition or missed diabetes care appointments has been inconsistent in the diabetes literature with some studies reporting an association [17, 21, 22, 28, 46] , while others not finding an association [10, 12, 15, 25, 26] . We found that patients younger than 45 and aged 65 years or older were more likely to drop out from recommended services. Patients 65 years of age or older were also less likely to attend group education. Similar findings were reported for never using DSME, where persons with type 2 diabetes aged 18-34 years and aged 75 years or older were more likely not to participate in DSME in the 2001/02 Behavioural Risk Factor Surveillance System Survey [8] . Older age has been reported as a barrier to accessing diabetes-related health resources [47] . As older patients may be less mobile or active [48] , have smaller social networks [49] and may prefer to take a more passive role in their health care treatment [50] , they may be incapable or unmotivated to use health resources. Some of the implications for the planning and implementation of DSME for senior patients include the need to develop alternative services such as, in-home or telephone care that would be more feasible and convenient for older patients who find it physically and financially challenging to travel to the DEC. Collaboration or integration with senior wellness and DSME programmes may be an effective means of reaching out to seniors who would not regularly use DSME services.
Overall, our findings suggest those who are older and work fullor part-time have barriers or inequitable access to DSME services. These factors are modifiable and provide encouragement for the restructuring of how DSME services are delivered, which can positively affect programme retention.
This study had the strength of a relatively large sample size and had the opportunity to analyse attrition rates in a centre that provides culturally competent services in six different language groups. With the increase in globalization and international migration, our study results may be relevant to many existing DECs internationally. Given that this was a retrospective study, our analyses were limited to what data were available and complete in patient medical records. Furthermore, use of health care services is a complex, multidimensional phenomenon, and other sociodemographic, psychosocial, clinical and contextual factors were not available for analysis. We were also unable to identify patients who may have moved or died during the study period. Without having this information, our attrition rate may be inflated. However, this rate may also be under reported given we excluded 50% of English-speaking patients from our study. This study was conducted within one DEC; therefore, our results may not be generalizable to all DSME interventions.
Conclusions
This article addresses an important public health issue in diabetes education practice and care, that of retaining patients in DSME. The high attrition rate from these programmes indicates that retention needs to become a focus of programme policy, planning and evaluation to improve their effectiveness. We need to identify factors that can explain low levels of participation and intervene on identified barriers to increase uptake of DSME programmes. Enabling patients by providing DSME that is tailored to the cultural and linguistic characteristics of the community, and accessible and convenient for older and working patients appear to be necessary to increase retention in and accessibility to these services.
